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floating layer 

Mumer coated drawn and wall Ironed (DWI) beer and beverage cans are gaining more 
*nd moSrS t Th fadvantege of such a can Is'thatthe can maker does not have to apply an 
S^ta^TrHM the use of volatile components but also s,mpl.f ies the 
L^S?JS^lnand I makes the process economically viable at smaller outputs 
^ ^m££o£ ^nSd««d to be amongst the most critical filling goods for a steel 

* iSd^flavo^r^tention. corrosion resistance of DWI polymer coated beverage 
be ^ 9 ^;«Sn^ has proven to be critical. From the plastc bottle industry, 

SSE^^^ highly oriented and crystallized PET; special grades of PET are 

iraS ^umdaidPCT grades do irt show sumolent adhesion to steel after waH 

SS ioup This issue ceo be reeoWed ^ 

oct^Hm /e o iso-Dhthalic acid (IPA) or oyo ohexane dlmethanol (CHDM) 
Z^^^^^^on (blend or copolymerisatlon^ with ^da^ PET 

Scondlv beverage cans filled made from thin metal always show a limited amount of 
H^SwustKpressure volume behaviour under Influence of temperature 
££££ the Se Tpe? coated beverage cans. «* £2** 
subsequent cortoalon in the bottom channel on prolonged ^^^'J^^^j^e,. 

^S^X^rnSSSed to the neck of aflanged can by a naming operation The 
^,™r drawn^and waK ironed necked material, is again plastically deformed with the 

™ l^ to coating stresses that cannot be relieved by heat treatments. 

TWS *aS^ » ia^pen P^^ar. 

_ ccaoKYrrnvTseikan Kaisha, Ltd.) describe that standard PET or polyethylene .sophtiialic 
aS ^^2SS!d^S^« prone to cracking and permeation on impact and/or 

denti The aforementioned Issues obviously imply ^^^^ZI^^S* have in 

' ' .j" t ' per noated beveraoe oans are prone to cracking of the coating and 
ZS^£SZ iSfSll, body P hook radius and/or dented locations on 

Pro, ° n inte^Snt invention, a new S^yer coating on a metal (preferably steel) substrate is 
described the^SStefeoatlng system being able to pack mineral water. The polymer coated 
^^^i^^rriJngpBxfon^^. Additionally, the resulting can shows good 
^S^sScVa^me coating shows excellent stress-crack resistance and adhesion to 
^SrSXTa^r enables (thermal) decoration and necking (up to 202 necks) of the 

^TSiSTattemPts to pack mineral water in PET coated tin-f ree steel (TPS) beverage cans, 
a F^S^SSSSSt was used consisting of an adhesion layer coining medffied (either 
L iS?r CHdKeV and a top layer consisting of a standard (water bottle grade) PET. the 
^^^llrik^oMhe cSrtlnB | being 30 microns. The latter was observed to be the 
1trtt S2S2S^SSi S pore^f ree cans after cupping, walWroning (>60% total waH 
r reductionTSS Sng^n making was performed using a cupping, redra^ga^dwafl^nJng 
orac^ss After filling the cans with mineral water and closing, the oans were stored at elevated 
ES^tuSZ For some cans, purposely dome growth was initiated. After 1 and 3 months, they 
. SSSSS^irS^ to Iron pick-up and corrosion. Using this standanj speorfioahon. 
Z frfr^sIoiV as well as ^acceptably high levels of iron-pick-up was observed. Corrosion 

ti?e bottom channel and the body hook radius of the can. This was attnbuted 
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to dome growth and the seaming operation followed by subsequent stress craoking of the 
coating. In order to cfrcumvent this, a specification was made using the aforementioned types of 
modified PET adhesion layers and PET/PBT blend top-iayer, coated onto steel. Surprisingly 
already at PBT levels as low as 20%, stress-cracking resulting from dome growth after filling an d 
stonng of cans vanished, resulting into pore-free and corrosion-free cans after prolonged storaere 
(>3 months) at elevated temperatures. A main drawbaok of the system was, however that can 
making performance of the described specification was greatly compromised in long can makina 
runs. This was attributed to the rather low glass transition temperature of PBT (-30 °C) Already 
after 50 cans, the body maker and the wall ironing punch started to warm-up giving rise to 
sticking of the cans to the wall ironing punch, making it Impossible to produoe cans in larger 
quantities. Clearly, this is unacceptable for continuous can making in a production environment 

The invention describes a coating system where the aforementioned issues are resolved ' 
The following types of 3-layer coatings were produced: 

Adhesion layer: 

Modified PET system (e.g. by 1PA or CHDM or combinations thereof) obtained either bv 
blending or copolymerisation with PET, showing excellent adhesion to steel both prior to and 
after can making and sterilisation/pasteurisation. 

Main layer: 

Blend or copolymer system comprising PET and PBT showing exoellent resistance 
towards stress-cracking. 
Top layer: 

PET or modified PET system (either by copolymerisation and/or blending) having sufficient 
not-stick properties at elevated temperatures In order to allow DW| oan making at hiqh soeeds 
and in large runs. 

In the preferred embodiment, the adhesion layer consists of approximately 70% PETG 
(PET modified by CHDM co-monomer) and approximately 30% of bottle grade PET The 
thickness of this layer Is approximately 6 microns. The main layer consists of a blend of PET and 
PBT In a typical ratio of 1 to 1 . The typical thickness of this layer is approximately 1 8 microns. 
The top layer consists of a standard PET bottle grade having a standard glass transition 
temperature and melting point. The typical thickness of this layer is approximately 6 microns 

The coating can be easily prepared by co-extrusion, using standard extruders and a feed- 
block/ die set-up. Alternatively, the coating can be applied as subsequent layers. Coating onto 
the metal substrate (preferably tin-free steel) can be accomplished either by direct co-extrusion 
or by first preparing a film (and optionally stretching it) and subsequently coating it onto the 
substrate. 

It should be noted that the use of the present invention Is not limited to packing mineral 
water. In mate with cola, it was shown that Iron pick-up can be greatly decreased by using the 
coating of the present Invention compared to a standard PET coating. 

Example 1 (preferred embodiment of the invention! 

The following coating recipe was co-extruded: Adhesion layer (6 mloronsV 70% PETG 
(containing 37% CHDM co-monomer) blended with 30% standard PET (water bottle arade} 
Main layer (18 microns): 50% standard PET blended with 50% PBT. Top layer (6 mioronsV 
100% standard PET. The oo-extrudate was coated onto tin-free steel (0.19 mm T57 BA) bv 
direct extrusion, the total coating thickness being 30 mlorons. The reverse side 'of the strip was 
simultaneously extrusion coated with a standard 20 micron PET specification. After coating the 
material was post-heated at 270 «C and rapidly quenched with water at room temperature 

The resulting polymer coated strip was fed to a DW! line and beverage cans were 
produced (the 3-layer coating of the invention being on the inside of the can). Production ran 
smoothly and no can making issues were observed. A total of -300 cans were made the 
average E470 porosity value being 0.70 mA ' 
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The resulting cans were filled with mineral water, closed and pack tested at 35 C for 3 
month? Fo^ i nXerof cans, purposely dome growth waa Initiated. After opening and emptying 
™ n ^-/° r j* 22 inspected with respect to corrosion. Additionally, the iron pick-up was 
JiCne^XooSnmthe bottom channel was observed, both for can with and without 
22^2ffl jftrtSnora. the iron pick-up turned out to be significantly lower compared to the 
£S525rcr ^"(Icample 3) in the case of dome growth. The results w,th respect to can 
making, corrosion and Iron pick-up are presented in table 1. 



Table 1: Mineral water: Preferred embodiment, example 1. 



Can 


Bottom 
growth 


Length corrosion 1 
bottom channel (mm) 


Fe content 
(mg/1) 


Can making 

performance 


1- 


Yes 


0 


1,74 




2. 


Yes 


0 


0.78 




3. 


Yes 


0 


0,35 




4. 


Yea 


[ 0 


t 1.12 


Excellent 


5. 


Yes 


— " o 1 


0,63 


6. 


Yes 


0 


0,37 




7- 


Yes 




0,71 




8. 


No 


0 


0.15 




9. 
10. 


No 
No 


0 
0 


0,12 
I 0,12 





^ ffi^mffb ut in this case a 2-layer system was made with yejcllow^g 
speciSSo^SoXer (6 microns); 70% PETG blended with 30% standard PET. Mam 

^ £ TX^eXtS, 6 oa°S suited in stick on punch of the cans 
after Z S3£ gte^mpromlsing the ilne continuity In a discontinuous eet^p, -250 cans 

bdJ^S^^SSS^ Corrosion was measured by determining the ^iengm of the 
^SSSSn "the bottom channel. In the case where the complete bottom channe was 
S^vXonSo^oduots, the reported length would be 157 mm, being equivalent to the 

drcumference^ ^ ^ ^ and Iron piok-up are presented in table 2. 

Table 3s Mineral water: Comparative example 2. 



Can 


Bottom 
ctrowth 


Length corrosion bottom 
channel (mm) 


Fe content 
fmo/1) 


Can making] 


1- 


Yes 


100 


0.52 


I 


2. 


Yes 


5 


nd 




3. 


Yes 


60 


1,48 




4, 


No 


0 


0,04 




£ 


Mq 


0 


nd 


Poor 




No 


_0 


nd 




7* 


No 


~"o 


nd 




8. 


No 


0 


nd 




9. 
10, 


No 
No 


0 

d 


nd 
nd 
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Comparative ev ampte 3 (standard PET reference) 

Identical to example 1 but In this case a 2-layer system was made with the following 
specification: Adhesion layer (6 microns): 70% PETG Wended with 30% standard PET. Main 
layer (24 microns); 100% PET. 

Can making ran excellent, also on prolonged running. A total of 1000 cans were made the 
average E470 porosity value being 0.70 mA. After pack testing with mineral water, however/ 
severe corrosion in the bottom channel was observed (measured as described in example 2) as 
well as unacceptabfy high levels of Iron pick-up. The results with respect to can making 
corrosion and iron piok-up are presented in table 3. 

Table 3: Mtnem water: standard PET reference, comparative example $. 



Can 


Bottom 
growth 


Lenath corrosion 
bottom channel (mm) 


I W Wl/JliCj Jl 

fmg/ft 


1- 


Yes 


157 


36,5 


2. 


Yes 


157 


32,8 


3u 


Yes 


157 


32,7 


4. 


Yes 


157 


27,4 


5. 


Yes 


157 


34,8 


e. 


Yes 


157 


35,0 


7. 


Yes 


157 


33,5 


8. 


Yes 


157 


14,1 


9. 


No 


0 


0,08 


10. 


No 


0 


0,08 


11. 


No 


0 


0,18 


12. 


No 


0 


0,06 


13. 


No 


0 


0,04 


14. 


No 


0 


0-07 


15. 


No 


0 


0,03 


16. 


No 


0 


0.05 


17. 


No 


0 


nd 


16. 


NO 


0 


nd 


19. 


No 


0 


nd 


20. 


No 


0 


nd 


21. 


No 


0 


nd 


22. 


No 


0 


nd 


23* 


No 


0 


nd 


24. 


No 


0 


nd 


26. 


No 


0 


nd 


26. 


No 


0 


nd 


27. 


No 


0 


nd 


28. 


No 


0 


nd 



Can making 
performance 



Excellent 



The results of examples 1 -3 are summarized in table 1 . 



Example 


Adhesion layer 


Main layer 


Top layer 


Corrosion 
resistance 


Can-making 
performance 


1. 


6J1 70% PETG/30% PET 


18li 50% PBT/50% PET 


.. 6^100% PET 




++ 


2. 


ftt 70% PETG/30% PET 


24u 50% PBT/50% PET 


None 




m 


3. 


Qy, 7Q% PKTG/30% PET 


24u 100% PET 


fione 
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Am A ^ 9 X P sKUr comprising PET, modified PET and/or combinations thereof by 
tl^T^Z^sJou, being able to accomplish sufficient adhesion to metal, 

and/or ^^^^ ^ dQx6 PET , having a sufficient* high melting point and 
^ass^SoSXre in order to avoid tacWng (softening) at .ow temperatures 
(euch as below 100 °C). 
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